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(54) SEMICONDUCTOR RADIATION DETECTOR 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make it possible 
to detect radioactive rays in different energy 



bands, by perpendicularly projecting radioactive 
rays into the impurity region of a first 
conductivity type on a silicon semiconductor 
substrate of second conductivity type, and 
detecting the signals thus obtained on a 
semiconductor substrate-by-semiconductor 
substrate basis. 

SOLUTION: A large number of PIN diodes 1 are 
laminated with spacers 2 made of insulator in- 
between. Radioactive rays are perpendicularly 
projected into the larger face, that is, the 




ordinary light receiving face, of the PIN diodes 1 
where a p+-type impurity region is formed. From 
this it follows that the PIN diodes 1 in the lower 
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©g*©tt*83/i=& 1 kQ • cmfi(±it4. W3©3M2 

£ L/"c. b« K¥*f* ««© ji* * p * m^mvnmmsm 

tc V) ffe©Sfl#<fc o m < t -5 . 

[0010] ^4©#l2i Or. ftfB43HtS£& L/T 

/&U »N-sa*»»«iKP*s^i«»««*»jssi/C© 

©fgilt, PIN^^-FOP'^»M4 



(3) ^fM-^F 9-275223 

4 

iRH £ P • M^mmfA C t o xxm-r 
3. JS6©^@£l,T. BiTfeeRiR®^ S i O^mtTA 
%. A 1 , Si tfMTS. ^7©^ISi It, BMia«R 
jRJItc J: SSJdWifa©KjRS*sSft £Sifc© P 'W^Wfa 

[00 1 1 ] ^8©#l5iL/r. PIN^-/t-K4t 

io 2 * bit«± * m&r s «* ^ «c«a*Ki* awt s c <t tc <t 

f)g&Sx*;^-^©MM^ffltS. 09©# 
SiU, P I N^-ftf- F£fBJll,/cffiJift£SKM 

[oo i 2] mi OOfgtlr, PlN^^t-F^ 
2fHW± ; ffL > l^©S1jieP I FW>TBI 
«©J»»*i*j{c s fiiB[K:ljQW?»*ittftA«L. {fe©S¥©gu 
IBP I N FfC*5t,»T«SS©J?*^TI^K:W(c 
fiftS-MSfcAltr*. ^ 1 1 ©^Si IT, P ] N ^-Y 

Asrr s c i (c «fc o ^ttiis* 2 5 Mi -r . 
3©#titT, mnEEzmzumw&xnviL*:- f©s«i 

[0013] 

©m 1 ©n^fe^i^:^■r#4^a0t , * "3 1a 3 icm?p 1 n # 
-<*- f 1 ^iw^^^^- y-2&ftox&%m 

»3 ii«©§:£® -c p * m^wsmm^msn l tmiczti. 

mm.lcA$i?2>. c©0r9(cT'5C£(cj:(3T©@©P 
IN^t- Ftt±©Jf£@jSLT#/ci^*;l>*---© 
C i i«c ») . T©B«i'ffl*fW{Cig?x 
4-^V^-^©ftfcWi^©?Sa*5A* < as. 

[0014] 2 a*#6Bj{c^^s^»^g©mi © 

*iSF!l©liISSS-C* 9 . PIN^t-F6 tcjfi3c*ffi^*5 
AWL/^OfcP I N#-r*-F 1 1 ^©fi#*s}4 
IE U X 7 <J T > 7" 7 (C + + J 3? 9 4 /M^ T A* 3 *l T 
40 HV«jMmEt?*(3*y- F^MJ-C3lfS8*^ 

Lx&mitwm-rz. ac«s9asi<Dgi»«'#(cB2(ciKj£ 

Sti-S 4>©r'««r < -?-©fte@* ©^*s*€>,, 
[0015] I214tt^^{c^*.Sit£^^g©|^2© 
^Sfi^!)©I513SgI-C$) K) . C©t§-a\ 2Jl@i3Jlg©2 

4 @ e i 5 it e 1 6 ^ g © 3 e*3^ n-en^js 
^$nn^ 0 c©ti*ufc^iE©Entra^, f^ia© 
|5i?S^©aj^&aS4{cRgS$ns4>©-ri3:at> 0 & 

50 ;&05<fct,>. *©3t»JB«Ett*»)> , c*<&63a:l>7Sr* s J: 



(4) 

5 

[0016] mmmmmom^t 20 o nntm*m& 

£„ C©^fflWJl*-©EI?-C$)^> 2 0 0 m m©*t55: 1 

o o v&cF-c&zm&mm-Tzimtti&mz 1 k q • c 
(ornate o o Mmigsr-^o . cnu±mm#mm<D 

m&ZB< L£2M*m< -T-50BBt«!lt*t«Sl«:lf it 

c©*i/i>c4-cB&i>. 

[0017] Scfc*i-3 1 0 k Q • c m&.±<DTKibMji* 10 

t*>100 V£U:OmiE*i&K£r S£r4 
©*tlte*M£t;£. 3JWSSfflWtc»6ti*S i©J*ffiin 
B2 0 kQ • c infUSr* «3 . "CB 8 kQ • 

cmsst*5. ztc^mim h*\z> nmt 1 o o&i> 

0 2 OOVT*f), 0Jittf2 0 k Q • cmKOlit2 

0 0 VEI^tM mm©^£Jl:<>n#6*x. 10 0Vfli7 
5 0um4&S. 8 k Q - cm©S«-CIJ2 0 0 V-C7 
OOum, 10 0Vt5 0 0nra-C*5. 

[0018] Bt«^©^#$. mmmt>cn^ct<DX'^ 

-SStftiblfita. UMJ&SEIWJDUB^ 20 
^©fia^a-fr^tT'lJeOOMmfSS^WSbC*. iStb 

fc*ffi©^tti>PN«£©^J&fcfflj»-C**. ftoTi^ 

[0019] — #->>^U-£-£tefflT£ili^c< 

^n-CUS. L^U 1 mmJWT©^ 30 
JB-Ctt 1 0 k e VJ^±©x*;I^*-©fiJ^;Si©l$m3$^ 
ttffiTU WC5 0 k eVllt©i*A=F-©tSlfi© 

[0 0 2 0] *»9B"C«SS©i5*« 1 mmHTTt+ 

F© 2 Ji t #> 3 JS4 *>©ff ^£-£jj£Lfc:£# 

[0 02 1 ] 115 B##PJtC*p*>£^#$^©!JI3 © 

H^r)!S^©Alffl*±<tf -Si. Jbfc&SHBK SB 40 
2Ji©<J: i 5{CP¥A,/c4£. 100£ U"CIB1J1©P I N# 
-Tah- F 1 aB2 0 0 um. 3?2Ji©P I N F 

1 b«4 0 0 urn, SB3Jf©P I N^-f*- F 1 cB6 
0 0 ym©J?<&4L/fc#9T-*9. C©J:^iC-rSC<!:-C 

[ 0 0 2 2 ] E33 6 tt#»W©fll3©fm«©SM«l© 



WHPP9-2 752 2 3 
6 

*9. S«J?*5 0 0 MmT^Sai32 0 OjumfiE-p 

fl&i *.lU=F-T'©1fctf$S^#<fc U C t Wt>&Z>. Vfr V 
1 k Q • c mJ£tTr«-€-©^ti/h3 < , flE-aTJRftW 
T-B^K lkQ-c m£U:©ltffila©-> y =J >^^(*» 

[ 0 0 2 3 ] El 6 l**»g|(c*»* S^^g©»4 © 

Hiswo piN^-ft-Ki ^^© p * m^mmmo 
zHfcp*m?m!®iffl&Q i b* f >; ? ^c^sjsnr 

t»S. C©P I N^-ftf- F 11^01 ©<£5«:aJi 
•r«Ci-Cl.^?E <*att) ©tt#S*f#SCi*iT'*-S 0 
[0 024] frteP IN^-/t-Fl JSt-7-©flti*B* < 
$ri!3*5«2|s:-C*>«3. OT^gN-SPFttGffltttl 3 4 
■?-©m®r'S>-5 * y - F«ffi 1 5 B^Hgf -5 ft 4© 1 SB 
©»l»tt*oT fcJi(Tic©^S C iBnsHf tc^TBS 
S„ S/c«TtrBittW*fS*tcf ifcftP'SEWftM 

[0 02 5 ] 07 B3(E^Bjec*>*>S^iW*i?a©J»5 © 

^FJ^^-r^mu-c* oia6 tc^-r^sst©* f y ? 

#B©P*§SW85f!Ii|Si6 1 *t"3«Kf»©»&4N- 
S2¥^{*S«6 0 a . N-l^ftIS6 0 b. N'M^ 
i£ffc»l£ 6 0 c J: 0 ft •£ P I N *- F 1 3{^£B 5 
©*§£• 4 p|fil(t ±#> 6 Tfc & £ iC ontli©f*AW 

JS=&*tf fc#C ©&B & ^ /U#tC:gB*©£> £ &©-Cft 
<*ntt±*-5UB-E-niitT-Cfcfilfcfel,^ COCiiJ 
«T©1S^©SJ1IS^¥^<*S«©^^^ fcft4lf>BP 

* M^«^n?s©^f d©f±*-c h mm r & s . 

[ 0 0 2 6 ] 0 8 B*^?8CC*>*>S^3»fl:^|g©IW6 © 
SHM.«**'T««BI'r * «3 0 7 i |5) D#H*£ 1 {1© P • 

MFtmmmi izb%p i n^-y*- fi^kj:-, 
x im l terns -c&mm& ©^sn- &mm*mm 1 

0 a . N"S*«(*Sfi 10b. N-M^tt:S« 1 0 c 

*i-cs«©js#jws < tt* <t ^ temm u. *oc©ii 

l**»{cM^/ct&^-C*»J. [SJ— S«IC^©P*SPF 

- *7 tmmcts. 5Ci»l d ©13 8 <D&$m<DM 6 
©3US0|-CBf a* F-^=&iS^-2>C t^fgfS. 

[ 0 0 2 7 ] El 9 B^f£BJtC*>*>S*iS^g©m7 © 
^SfeWI© PIN^^-Kl ^T© P 'M^-WfafflMfD 

«***-r¥ffiHT* d . N-sa**»awi9 o <cj&j£ 

3ia/cP*M^F^fflt|!i9 1 B^(c^»{c^f(Snt 
*s0. C©P I N^-/^-- F lf^il ©J:^(C«B 
TSCi-C2^7C©t»$R^#SCi*5rt-2>. . AjrfcC 
<Dt§>-&m 5 ©«t 5 K«J|OS«IV»«SEit S iT©B© 

[ 0 0 2 8 ] El 1 0 B^BJ{C*>*^^<*^g©»8 



7 

m?2>¥m#%im>k 1 mo p'm^mmm 1 1 * 
mmm&omtzzN-mmmtem&i o a. n-m*^ 

ifilOb, N"SS*a«*»Rl 0 ctDttiP I 

K 1 J^£±-0>6TK&£fc:-?nTa«©/I^#s 
/IK fr£<fc5fCffiJlU *>oc©8UB«:*2^7ca<JCCM 

[0 0 2 9 ] JW±© <t 5 ttOMtCC <fc*i«f«« lOkeV 

[0 0 30 ] £fcC©l£*^-ir^tgx*;l,*---©&#* 

£C3r^©mtra;LS¥>gf*g1£ 
<DmMtm^£^^2 0 0 Mmr-&o cn«fcD9lc> 
^mtrnmommumx-ibz. —^xDmam&smtt 

[ 0 0 3 1 ] HI 1 «*|6KtC^^-2,09 ©SgJ6{BJ©i£ 
^i*$|gfc«ffl-rs PINm-Fl ^owii-c 

*> o . no. » n ♦ wpmmm. i 2 ©_ktc n- mxw&m 4 

2#*D*©*iBKP*S:*SK#!*fttl 1£N* 

mm 1 3 shtfco, p • wpmmmm 1 1 <m 
f&ztitcW&DN'Mxmmmm 1 2 «gij^nr{te©g|} 

#-J:«5?f< &-?rt,>-5„ C©«fc5&fltiS«3lBR(c«^it 
tf N • M¥*g<*S*gK: n - STUCfsM * x f £ * * 
fi^tSC <t(Cj:orf#6nS„ COJ;^(CLT200 
nm&TF. PN^^fiX-C#^>liB^©3 /im*-C©J¥ 

[o 0 3 2 ] si 1 ©p i fimmmi* 
xm 1 i Rtttcswr set -c^m<om 9 ©hjsm© 

¥**#£lg;W#6*a 1 H©Jl*!&sfi6«>-caitl,>¥iSfcgSE 

£%£z.xmm-?zcfcttmcD-m 1 0 ©utew©^ 
[ 0 0 3 3 ] b 1 2 a*ift9;cc*>*>«m 1 1 ©njiSM© 

4 PIN^t-Kl *?-©«5S»r 
Mg]-C<£>«3, *ffi&C&lSHbS i 0,)l?*Siiil4 3 
£JJ2j£l/fc'> y a > «fc ») & £3£J#»te4 4 K— 7j©E«: 
P * S^*fi«J«M« 1 UN* 1 3 # i> 5 -77 

©ffitctt n * MTmmm 1 2 $ titc n- m***^ 

JI4 2*>5©-o-r*jr>. PN8^gp#©333S«#l&*;* 

[0034] c©«t^?j:#^*j^T©<fc^(curi#e.n 

S„ i"j3>© ( 1 0 0) ^©CZffitcjrOUJEiSn 
fc¥ig<*»£:fr*S>&SJ¥3 4 0 0 /xmfIS©3^FS1R4 



(5) 4^^9-2 752 2 3 

8 

4©3tffifC#!l;U*"5 0 Q • cmM±:<Dtbmn.(DN-mX' 
m$3 0 0 MmSS©F ZStCfc^if J^cf ft^I 
(CN*aTFWIMR4ll 2 4»j«l/fcN-S*«««t«*j» 
BWtJg?*>6&S*6*S»4 3 *»^«#LN-SS8SSW* 

^£fr-t!-«j£©SO ISSr*!.. 
[0 03 5 ] 3tJ#S«4 4 14. «»IS*CCN-fflW 

10 Xgfc*jit-5iSS©^a^n-bx«-#^4i % 

ICttl>S"J n>©C Z&fc«fc9SSSSSft;fc»g#Sk3I 

[003 6] *SQfeW©«it* <!: ^ t . N-S^M«mi 
©Jrb«jK^xf^^^+^)l-C«ff6n^l,^kQ • c 

MTsffi (10 0) SlgCC-r-Si. KOH^£ffll,»7c^7j 
ttx 5. ^ > J: 15 »£ffi«J£AIK4)<DlK«l § ft refits 

20 [0 03 7 ] Ell 2©P I N#^*- F lSPH^jfiJfflb 
tl 1 iPJ^CSJl-r-S C i-C^:#6?g©0 1 1 (DW&m 

gi^-s. iai 2t£:^tp 1 N#j*-F&mmvxm 
5 (c^-r^jti[gfiitcaig*smiN-s^FMiKiJs©/i 

^^^r»JiT-5 c t-c*&wom 1 2 ©HJfeW©* 

[003 8] *^HJ©^9 1 2 ©Jft5feW©^N»# 

^gW^fc lOke VJi(T©<gtix*;u4 r --C©x^;l/ 
=^-w^(©^-5X^©^tii(C^^*S„ @13(J* 
30 fc*»3&> 1 3 ©H*feffl©¥#f**!g£7S-r 

r$> d . n - m^mitgfo 1 0 ©— *©M(c n * M^-mta 

mm \ 3K»ri5ti'C3H»©P*fi^W»««l 1 

1 1 h. 11 i imtizztimttMnmrnxN'^pm 
[0039] cn^P'm^m^mm(o±<,cus i o.jbi 

40, S i ,N,^4 1 *5^fiS3tirc^. P'M^M^Jffi 

isi 1 g©±©s i o t m4 oizm< tc-jtte*). -en 

(C*tUP*^^fl^l 1 h©±©S iO ! I4 0«P 
•M^ffi^Uli 1 1 g©±©S i O a J5S4 0 J:0J*< 
40 i), P*3PPsM!f&M«( 1 1 i ©±{C»J¥(,»S iO 2 M4 0 

fc±(cMfcs i,N,i4i *5^snr*jo, -e©/cto 

P*§2?mV)®.Wl U, 1 lh, 1 1 i (cJcij^tSS 
titc P NSS^WKAW L/fc*x* ^+*-^©ScM^?S 

[0 0 4 0 3 Cft6S i 0,^4 0. 51,1^^4 UJX 

iJfcO. l?*tcj:r)-Sx*;U^-^©S!tftfi»©S3fl^ 
fe*J/f^r^r< rfe^-5i^-?-#-^©^iK?r 
JiJffl-rs c <hr fcSx*;u¥-^iS©iSS-f«i©38ffl^* 
50 ^^ci*5-c^^. 
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CO 04 1 } ->';a>^^*^0-fe^T"«S i 0 2 ^ 
S i , N,jR©a*»«c«f{CA 1 m. <* ') ^ 'J =» >J®*5tKiR 

si<'JS/y 3 (RiRfifc/J^-f-SKliS iO, 

iS i s N, 

[0 042 ] RjRfi**$ < t50ic»tfi|i i; > i; =j 

>*jf<T£t£ttMW©irF&i£fc!**>-r<. Ait 
*«©jwsj^> <j a >©±cca«^ >; > 3 a i * 
c©*&£s i o 2 £jf5j£L.fc5*.-eA i yt/y 3 > 

CJg. S i a ivuM, AIM. tfyt'y a^M****** 
[0043) 11 4, 14 1 \ttmi<>Cfr&Z>%i 1 4 , 

$35 (Dmmm(omm»^m(o p • s^f*^^©^® 
iih. 1 1 i »s 1 3 trnxmuntm cwmz t> 

{*S£S© 1 -X7C'ft*-5>iHi2^7u{t^©)tt;ffi-C*^„ 20 
[ 0 0 4 4 ] HI 1 4 "C*7jr3" J: ^ lc . CtKom^mtft 
•£ N - smKHHK 1 0 (c^ESS P * 1 

i g. i i h. ii i <D3mi*Mwmt>cm@.sti-ci,> 

•5>. C©I2{g»: 1 0f-C*-S*sc©J:5&EB©f±:#tt^ 
^gCC*sW * 3 J^fetc <fc 5* *i C-fr<Djj 

«?s©M^s^ajx^^+--^**>^«B 

&P'M^itt«I«l«©*tBiJWiHatC«fc <3 0 1 4©«t 5(C 

c 0 0 4 5 ] m 1 5 1 5 <ommmo 

^mims^rmmm-v^ n . b 3 «c^»fM0 <t l 

»W r N" M^(*S>K 1 0 © P * SCTttttHHtt 1 1 

©N"M^#f*S«l OC^M^AIffiiL-TTStWi^* 
A«U*10PIN^*-F £5131 VtcttSm&AO 
P I N Ftc^»»0 P'SSWWMBtt 1 1 *JKSS 

[0 04 6 ] C ©cfc 5 <£P*m*m»ffit£*Bf&l>tcffi 40 

{c^f(c-r«c*D%affi©/s*^ri6i«:>[tL/fiiS«:KS*K* 
A» f -5*^. £ZJi 1 7 ©SHF-iH 1 6 CCttftBriBia 
<fcl,T^*£5K:iia&fcj£ZJf©JS#tty. -?*9P + 
&7MHMM1 l©tt«*©A*f^©*£fc»K 

[0 047 ] C CTN-^iftiS 1 0 ICtt— #©ffltc 
mPF&Mm 1 3 3&s^fiS S tiKtt ffliJ©S(c tt N ♦ a*** 50 
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£3SZJB©*#**< TisiaWJ* 9 . #K10keV 
jy±©^x^;u+"-©Sfc«^©^WCcW3ai <h 4 . 
[0 04 8] jiS©~> 3 >^^»««r^ijffl L fc*§ 
»«©J»*^K:JR¥0]fi)aW««rA«ri4 1 0 k 

a-a* a ^> miab /c J: ^ icii^u^ s n £ ^ y a >3mw* 

S«©^(3:6 0 0 Mn#iS-C*>0. t^mUmmAS 

[0049] cti&.±3mtmm(Dm?f*m< bsgzn 

£S? < "T £©»BgSiffi#«iH{ciB*. c ©$ t £ -ess 
< . i o k q • c my.±<Dmbm,m*!imt-? 

££#•1 0 0V«±©l^mjE^SiT-S&i'©^Ftl5^- 

[0 0 5 0] C©»£ja®*>5.ffi£»*-C©m«ttlRJK 
A*fT 1 0 k e V«TC0JM*K©*ftffllB*«*» 

iscii&s. ^®s-c^ZB^©«-rc:i«Bf«jj£ 
©li^igjOn^^l^sacL/i^orfeHi 6«:^-r<t^ 
{C N * SITMMffllA 1 3 (Dl&JSfc £<D^mc «fc 0 ^Z® 
©Jf^=S:PM±T5£>S*s$>535S. it tc C ©ffiBift < ©^ 

smmm o » i.»ff^<D««x * c .t tc j: c ©as^ 
«r®jaLr^zs{ca-rsscs#«©x*^=p-^*g: 

[ o o 5 i ] u-ixm i 5 <£7jk-r*$&w<D*mi*mmi<D 

mi 5©*iS^I«i«x*Jl/^-©JSt^»©Sa*x*;U 

£<D£<m&<Dtc s&KS*^© AS*ffi©ffi»tC«iJBJ*s* -5 « 
HI 7 tt*»M(C*»36>*» 1 6 

©^JSFd©*^^a^^-ri4m0r* 9 . 3^S« 1 
5(c2<i©p i n#v f-t%*)^^-s*s©p*m 

^Fif6^)M^l 1 d. P'STHMmi 1 e. 

telle ^Tte 0 . *«0<cBW*»*JAJW , r * P 
*3!*»»«*1 1 d©JW«©IWf*rtK:W«c5Wl 
©SSJ:0. *itcffiS«B*sAS*-r-5©P I Ni^>*- 
F©P*ffl^#B!W«J«l 1 e©aM*»©jlff*l«HC¥1f 

WR^AW-r* PIN^-ft- F«D)Si*^-iB(r 

[ 0 0 5 2 3 0 1 8 t£$|g|l!tCft»*>£Jl! 1 7 ©^JSM© 

*»#««%*-r««iia-c*i). 1 5©^ 

MM 4 lU 0 < P * STtHMRIIt&BEfc t ZcBtC^f tcf 

&t>^««©**^?i*]cc*HySia«:«a*»*A«-r-5 c 

fc©-C*0. ®3lC7n-rP I N^^*-F lSS-T-ta* 
ffJtCigcUljifcfcoP I N^-faC- K i *&$mmL?c 

mmitz . *«© p * ffl*tt«rtMS* * -r * > tc 
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[0053] tm&mnv)^ 1 1 <vg$m~c\t&p i n 

it 4 F*>& ©ft #*!toi{c <b 9 fc'T c (t(C j: 9 1 'A 
[ 0 0 5 4 ] El 1 9 «*#6W(C^*>*» 1 8 ©IHJSM© 

4^*$SE£^-r scalar* i lis <£.m-r*§m<D 
m i 7 (ommmn^m-c & & 9 . gmmwo N-m^m 

1 d. N-S^ftSfil l e«:^«&<**ift:P 
+M*Mmmi Id, 11 e <DW>mi&<DA9iJ3fo<D& 
3 *%L*-tfi\timfrhm hmvt < ? *> C t iC J; 

[0 0 5 5 ] 020 «*%?g{c^*>S^ 1 9 (Dm&ffl(D 
¥&#&im&7fi?$m®-C '* «3 . H^Sffi 1 5 _bcD 1 flU 

©N-sa^awnsse occp*sww»«tt6 izamu 

L&Utcm 1 5 ©HJiWi ISI3E©$WI*:f#S t©"C* 

[005 6] 02 1 ltt3miC&frZ>m2 0 ©HSS0S© 
4£3W«!iB**-J-»aia-C* 9 . sH£IS« 1 5_bO 1 flU 
© N - S^aWMMR 6 0 fc P • atfttinffltt* A*t#|SHt 

mm.ttft^&mi,xp'MttmmM6 id, 6 1 

e, 61f, <D£'5<<cBilSi,l,fr~2P'W*mmMM6 1 
d. 61e, 6 1 f ©SSa-fSg©3ttf^|S]tC^f ^55-|oJ© 

s§ ^xmm^^micK* < -r & &©-e* o . ei 1 7 tc 
^■r^ 1 6 <Dfmm t mm<D%j$k* 1 s«-c?§.& &©-e 

[ 0 0 5 7 ] El 2 2 itt§m<rtfrfrZm2 1 ©3Q60U© 

*w»««*w-r»aia'c* o . e< 2 0 {c^-r 1 <i© n 

-M*3P*S«6 OtcASf^riSjlcsettS-lSjT^fJO/c 
£»©P*ffi:fitttt««6 1 ttop I Ny-ftf- F* 
J: 9 «c5^^- 9-2 ^LTfUK^P'SPFM 
ftfiWfcfr <=> ©fi^SrfcfeiEK: <b V) fct C i IC J: 0 1 ^JTcffc 
**9t. *fc««JBff©AJWflH*>6BH;«»«:**P* 
SFWDflW* ^©ft-^^^T -S C <L rS£lK©fl_t# 

c 0 0 5 8 ] ei 2 3 itt&mzfrfrzm2 2 <ommm<D 
mm&&im*™?$mm-e<ib i ) . is 2 i©*^j©^ 

-C*<3 . 1 <@©N-^*^i*S«6 OOF'SWWHI 
6 1 d. 6 1 e, 6 1 f ©»«»©itt¥3?GJKW&# 

^-•y-2^ura^-r-5fc©r*t3. c*uc«t 
icmmifixsiti piN^t- f©***^^-* 
«r©iftU»**i^±r * £„ 

[0 0 5 9 ] m2 4tt;*:fS93fC#>#>£flr2 3 ©HJfcfll© 
^fl*a**-i-*HRH-C* »J . 1 ffl© P ♦ 
**fe-3P I N^*- F*ttMtt©AattAfCS*& 
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X* Jl>?~«Jft©ftiM80tttt«M&© 1 ^7cjfc*W*>-3 

tcb<D-v& t) . tt«a©iltT*iSi«:W«c*i«i©fis © 
flttSP*3£KK4MSttl Id, 11 e^fcoN"^ 
lOd, 1 0 e =&Sc^«|©AWfl!(tCjfi(,^*>65a 
3* S KX fc# l » P • &TOt«MR*A©ft 3 # < % & 

[0060 ] 125 «*^BJ(c*^^^2 4 ©HJS#|© 
*39d«I*wT»aHT* 9 . Iff 2 3 ©^«W©^ 

r * *) . i stg© p • sf^K«MRi««««rr «. c t 
d. 60e iatttx^tiP'm^n^imme u, 6i 

eifi&mtl&Zt\i)^P*m^mmW.6 Id. 6 1 e 
[ 0 0 6 1 ] EI 2 6 lX&$tWlcfrfr&m2 5 ©!«6#J© 

mmr:-$>*}. StoH«©jKfWfticcwtt#iSi©«s© 

S*SP*SJ^*6^*S1 Id, 11 e<&toN-I$f 
lOd, 1 0 e ^^©ASiHIKCjai*^^ 58 
**>*CCLfc*si»P*S^:««j««©fiS#t^* < ft& 

j3i*iicmtftcb(D-vm2 3 <DM-mm<Dmm{&$m.*m?> 
nmcmm.-c$>?)&p in^*- F*>p.©ft-^?rifc5: 

fCi «5?c-T CiCC J: 13 2 ^5c{b%S5S, *-5C>tt^£© 
PIN^t- F©fi-9*-6«Jt-r*C iT5iBR0|fljJt39$ 

[ 0 0 6 2 ] EI 2 7 «*#|B^{i:*^^^2 6 ©^t«l© 
*J»<*»g*^-r$4«ElT-*f3. 12 4©^}IM©tf 
Fdr* 0 . N-m¥mWSMG Od, 6 0 e 
tiP^^^I^6 1 d, 6 1 ett&W&l&Ztlfr-O 

p-m^mmm id. ei e immuoxMMicfi: 
^^yjft&M&fr&ichtc&^p* mTWfaffl$$>&. ^ *5 

tcB:3S-r-5^^jA^/£:*>©-T , m2 4 ©ll^«©^f* 

g|g£*S<^m*a r§ p ♦ &7M«fiRt£*' 6 ©^# 

B^S© P * S!7tt4Wn«t^ *=> ©ft #*^fiXT C <!: -CSS 
S©l^l±*s«*>#iS. 

[ 0 0 6 3 ] EI 2 8 «2|E?6BJ{C^*>S02 7 ©^Jg^J© 

^^e^-r^taH-cibo. m2 3©msM©iS^ 
<?u-c* o , i m<DN-m¥-m#mm6 o<op'§sPFm»m 

R t tc. «t7*iArr«]SSI**©A«««:jSi,»5&*> <=>ii 
^-StCLfc^^t < ^c^J:^ P*M?m®im®9 1 
d. 9 1 ei»«"i-iC 4 «C J: »}tc J: 0*23 ©S96« 
i RI<»©a«©a«c ^^l±Jx^ ottNM©^ 
m^© 1 #5c{t*tt*»ofct>©T*4. 
[ 0 0 6 4 ] El 2 9 t**^HJ(C*^^»2 8 ©Hifi^© 
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WT'$> 0 . 02 7 ©HJfc0J©¥iStfc£E£ 3 *7C(C|B* 
S*a-5ci(CJ:«3#P* B7K!Kffl«*> 6©fi-^£5£il 
tCi<3-t-rc<!:{CJ:D2^7n{k?r^ > &£(,>«b>tS© 
P * S^ttttttfe 6 ©ft -«f £-£j&T & C t -C^JSOlfi] 

[ 0 0 6 5 ] 11 3 0 tt*«|l!fC*«>«&2 9 

*«fl«afi*sr«ffiiar*»). ^if i skpin 

y-f*-Klp. lv4«flWI*l*C0PlN^*- 
F 1 pt?«P*S^F««««*»RJELfcffi(c¥1f»cra 

ffii b-Ctt*WB*A**U fe5 1*CDPIN^*-F 
<fc 5 tctaaLfc &©-!?£>.£>,, 

[ 0 0 6 6 ] 0 3 7 «##fegj©0 2 9 cD^Jfepl]CDSfe«i^ 

©x*Jl/¥ ^UJ8!r^1#14g|-C*»3. 5 0 OnmOm 

*©->»Ja>P I N^t- FTSZJ1 *3 00 ymO 
«B3*"CH«0W»^"C*S. SjffA*t-CfcHtt&*©*J 
* x * Jl/sF-flRW-CttWf AS* r «*ttaj»qs«tf L 5 
ft-h L, T (. » h C t ifi t> iP -5> . 

C 0 0 6 7 ] 03 1 tt*?6WtC#<j&>.503 0 ©SlJtW© 

**f*««*s%-i-»»ia-c*») . ^3 (Dmmmtmz 2 

PIN^t-FU, lb, 1 c«r±*i6TtCS«^ 

*a**u fls^scoasttSP'ffl^ttflBwe m. 'e 

1 e *MbfcN-I^ftIf 6 0 %^SltfcS 

®{* * AMWcisi 6 & ar* * tc l *a » p • S7 

gl£ASf-f -5t>©T*S. 
[0 0 6 8 ] t Ci-CP*ffl^te»<ffl«*J^RSLfcBB«: 

■r &to%««{c wccttWtt* A»-r s c i s t 
K2tci6Bj!©^i*iig©0 3 1 (ommmam h 

[0 0 6 9 ] HlJC^TJ:9«C«a!rt?5ffl**iaHiiL. 

wcmm.AM-vmmi&x- * a- ^-©auftaaosa £ x 

* ju *©*IH*»-c*8*«:jMt AWT-iSx 

*A^-©SWM8© 1 #7G©tfHB#f#6ft, 1 © 

»£© xiy Jofo<Dmfr*$ZX. 6Ci TtiajWt <fc 0 S 

a -5 x * jidf-^mom m<omm&-c * * „ 

[0 0 7 0 ] 1 3 2 B^I§tC*^^4^ftKB(DS3 
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©p i Nf-r*- f i zz'<—y-2$ : fti,-cmmvtc¥ 

il*gl©5-3(DtfflI2 1, 2 2. 2 3, 24, 2 5 
tc© 5 *; lr» < ^^©B{c{gx^;i/+--©S5c*}^^sKiR-r 
S. (RJRJS*. M^.«C©JS^2M(C!RjR)i2 6, 2 7 
fc&W. MlCx;#fr<iy#ft©S;*£§£*£t £K«fc<3 

^ybffi «r i tea * © x ^-^©t»$B©*itB *s pj^ 

[ 0 0 7 1 ] M3 3 W*»W«C*>*>-5^S(*Sa©03 

3 <D$mw*7KTm&m%.m'c$> k> , *^w©» 22* 
10 mM<D*m&giw<D± ic*mw<Dm 3 <Dmmw<D*mft 
m&zmtotc<b<D-cm3o$>2>mm3 2<Dm]&mvtt 
mmcm.rn.Mi twn Ait ccoutisj— * * i>«i5j 

«c©^**5jg|g-e#s. 

[00 7 2] -r^-fe£ffiJ?^©^«cSP IN^-f*- 
F 1 a . lb, 1 c £±#>e>T«C»E/5,&:*5JI< ft-5£ 
5 KSJB L./cSIBftfcS«i©jE^ffl(CSE{cStStiSt*A 
St I/. S?iaS)l^©TCCifg©MasP-M^F*ifi!^«iJ|S6 
1 d, 6 1 e5rff$BSLfcN-M*^S«6 0*&Wm 

P*ffl^*BW«l*©A«*l^©*^* < &£><fc 5 (CS 
«©KC>ffi-rat?^ P*13W^I^=Sr^L/fcM«:^P 

mtmmm&Am-r s j: 9 ccsta & & ©t& ^,<, 

[OO73]034 tt#SWtC*>*>£#^*i£H©03 
4 ©^J6^!l?:^-r««^:$4^l3-C* 9 . ^Hm<DW 1 8 © 
^*60J©¥iSflc*@B©±K:^6W©05 ©SQSM©*2» 

— »ff. m— »*iB<D*3Ea«"c* *^ i ^7c^fc*>tt s nr 
30 [00 74] -rte-te*,* h 5, ^-fkufcP'M^tt^ 

a. 6 0 b, 6 0 c 4±3^6TtcS : E^*W< a-SJ: 
■5 OCSJB L/fcaJBt*KS«©jEl»HK:T!&:fe% P * 
WBNR41 6 1 L fc®{cSiS(cttSitiK*AS* b . bu 
1BSB(*©T^CP IN^*-Kl «$HR8tJB0fc1M 
i*1:*tS©JJ:^MtcWfcS(S^^A«-r-S J: 5 tc»Ja 
^^©-C*^. C©*B^N-S*iW*»«6 0a. 6 0 

b, 6 0 c©P'S^$6«6 KOfi-fiP I 
4*- F 1 (Dffi&MtXDV ??! l zmCl l c%:ZJ:>>l l c-? 

40 -S„ 

[0 0 7 5 ] S3 5 W03 3, 03 4 ©«fc 5 ft#«BJJ© 
»g-©SiiASt <t WAIt©l?|-«^f , |SJ-B$ra©«iJ 
^«g^l»^©-®a<)Hil^iF^#^0-C, ASt^^rS 

?7)(c^ffi-rs^^*a*tig^ai^g5 i«*^Hj©a« 

^©SBAS-f-T-50 1 , 2, 3. 4, 5, 6, 7. 8, 

9 . io, li. 12 <Dmtem<Dm£mtmim.mm 

-Ch 0 . T©¥^<*Sl*f^#tliSlg5 2 tt*&H©£tti 
•^•WASif-r-501 7. 18, 21. 22. 25. 2 

6. 2 8<Dmiikm>¥m*mtm.ikm$im-c*i>z. * 

50 ^bj©-> 'J a >^i*tt«f«^tBSia*Xi®CTSlS«: 
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[ o o 7 6 ] m 3 8 (cmkwtwt&a t ux^t^ -5 tc 

E»ffl©X^C T^gCD^WSi Or*l%BJ©^ 1 7 . 
1 8, 2 1. 2 2. 3 4tt£©$dtm>^tttttH4£* 
#gg3 1 £<gfflT-5. C©t§-£XiS£l?®3 2«@IkR3 
0tC<Q-oX3 6 OSE@IEU3*(6l/"C^fK©*f6M©lfta 
S3 l^R^tCESStl-CfcD. *a£*f*t?**JH*3 
3*a»L)tX«lB*»98©«ffi»3 lKJcStfttttSn 

[0 0 7 7 ] C©J;5fcX«CT8«©*fttt«0T##S 10 

s x *©w«*j» e> timmmu^mmm^m. 

» K wr 4 «fc <D JKKceXMR 

#2£|ll©» 17. 18. 21. 22. 25. 26. 2 
8. 3 0, 3 3. 3 2. 3 4tt£<D9dro®ttl*m*Hl 
*«(*«BB«-h6»6«EWk e V©X**»6KCCt«* 

g^tf^ h D > C £ tc *> jfcfii pjeg-C* £„ 

[0 0 7 8 ] i C5-C*JftWCB*tttiMll« (SStTi 

&ZMtp>m*flmmt&c t) ©jejarrsx**^- 20 
^jgttw A«±iBia 3 6. 037 Ta^fc j: 5 tcg& h 

-ccwr-st»«*sw6nseorss£*- ft?©***/** 
-Sijj&^njfrfe-r a*j*iop Ng^-^©iaiiijBE£*ft.'-w r 

[0 07 9] fifo-C^^XvX^J&i'Ci^iC^toto-C 
7* h>©^l>J#^©?BiJ5£f Bcwmi^*- F-C©j»IS 

[0 0 8 0 ] 
[BraKDIUtftVHI] 

[01] *JMI«:*>*»55NWMRflK)J|l 1 ©5©5Staj£^ 

[ ei 2 ] *3%?a tc#>#> 4*^«a©M 1 ommmom 40 

[04] #JfcBJ (c*>ft» £*jg{*SIH©IS 2 ©HJSFIJ©|5I 
[05] #f£Bj ©¥*tt£B©& 3 ©JOfcfl-C* S . 

[06] #i£8j «:*>*» ^*^i*^a©^ 4 (ommm<D p 

I N F 1 3R^©P *H^W»«i«©«»*^ 

[0 7] *^K****aW*«SB(D»5 03e»W** 
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[08] *§mKfrifiZ¥m&$i&<Dm6<Dmmw*:7jk 
[09] *§&mfrfrzmm&m&<Dm7<D$mM<DP 
w-wmx&z. 

[010] *%Bjcc^*>4^^iga©»8©gi*fifi«(* 
[011] *ftwtcfrfrz$m&%i&<Dn9 , mi 0© 

HifeF0©P IN^t- F 1 *-T-%m-r»rBH"C*4. 
[012] ;^9itC:frfr£^tt«B©# 1 1 . tl2 
©»MH©P lNf-ft-Fl SR^*^-rWrHfH-C* 
■5. 

[013] #fS9JtC*>a>S3aj«*£SS©SS 1 3©|<U5feM 
£7jV3"Kffi0"C&£„ 

[014] *^BJ|{c**>-5*»ft$ia©» 1 4©IUfe#J 

©pin^w^-fi m^op'm^wtoffl&Dmmis: 

[015] *^^K**»s¥^«*iga©» 1 5<ommm 

[016] ^se©«^^-r»r®0-c*4„ 
[017] *ftwic*>&z¥m#2&<Dm 1 6©3uswi 

[018] ttWKfrii>&imiMm<Dm 1 7©«6t»j 

[019] *&wt£.frfr2>3mwmw<Dmi sommm 
*^-r*4»0-c*«. 
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